In the pre-modern world, people mostly lived in small communities, and work was accomplished individually or by a small group of people. There were few occasions that called for coordinated effort by a sizeable group. In such instances, the coordination was secured by generating a rhythm. Peasants pulling a heavy load, seamen unfurling sails and soldiers marching into battle coordinated their actions by generating a rhythm with the help of a song, drum beat or some other such means. Sometimes the rhythm was happily generated and at others it was coerced. In general this bygone world was a world of rhythms. Today, we live in a world of synchronization.
The world of synchronization is very different from that of rhythms. While rhythms are context laden, synchronization is universalistic. Rhythms vary in speed and intensity with changing environmental conditions, both physical and psychological. Synchronization works out of a uniform grid of time. It requires a mechanical timing device such as a clock.
As the scale of human activity increased with the advent of industrialization from the local towards the global, once locally rooted natural groups were gradually replaced by geographically dispersed systemized collectivities. The new social formation that emerged in the course of industrialization was fragmented at one level and integrated at another. While the division of labor fragmented the society, the communications technologies reintegrated the different components into a unified system. This new social system was too complex and geographically dispersed to be coordinated via rhythms. It had to be synchronized.
As we traveled down the industrialization path, the social system remained in a perpetual 'crisis of control' because the complexity of a system increases exponentially with the increase in its scale (Beniger, 1986) . According to Mueller, 'enlarging the scale of social organization requires relatively more organizational work, because the complexity of communication and coordination increases more rapidly than the size of the group ' (1989: 560) . At some point, as the system grows in scale, it is induced to decentralize because the center is overwhelmed with the problems of coordinating the entire system. This transformation, when it occurs, is dependent on the availability of appropriate coordination and control technologies.
The decentralization of systems has received much attention in the literature. Some scholars have focused on the technological factors that have made decentralization possible (Cleveland, 1985; Gilder, 1992; Huber, 1987; Nora and Minc, 1980) . Others have focused on socioeconomic factors that have induced decentralization (Berners- Lee, 1989; Castells, 1996; Noam, 1989; Reich, 1991 ). Yet, others have examined the consequences of decentralization (Bridges, 1994; Mulgan, 1991; Senge, 1999; Sennett, 1998; Webster and Robins, 1986; Zuboff, 1988) . The literature has tended to look at centralization and decentralization as two paradigms or 'states' that can be compared and contrasted. The researchers who have studied the transformation of centralized systems into decentralized ones have mainly focused on the forces that have brought about the change. The actual process by which a centralized system transforms into a decentralized one has generally been overlooked.
This article examines this process at a social level, as opposed to organizational level, by studying two 'defining' technologies 1 of the early and late stages of industrialization -clocks and computers. The parallel in the migration of mechanical clocks from clock towers to pedestals of various sorts to our wrists, to that of computers from corporate basements to desk tops to hand-held devices, is striking and invites investigation. The article first looks at the two technologies as artifacts and then at the cultural changes that accompanied them.
Decentralization of artifact
According to available historical records, the first public clock tower was set up in Milan in 1335 (Macey, 1980) . Thus the migration of the clock from the clock tower to the wrist spanned a number of centuries. Compared to the clock, the time span for the migration of the computer from corporate basements to our wrists was much shorter as the entire process took place within the last 50 years or so. However, as we will see in the discussion below, there are striking parallels in the development of the two technologies.
Clock
The clocks first entered the public arena as monuments glorifying the prince, the merchant or the pontiff. A public clock was a 'prestigious project that brought renown to the city as well as its lord ' (Dohrn-van Rossum, 1996: 138) . Gradually, the monument-building activity took on a communal hue as citizens were drawn into inter-city rivalries. For example, in Italy, the city council of Schweidnitz asked the local clock-maker to make 'a clock equal to the one in Breslau or better'. Luca wanted a clock equal to or better than the one in Pisa. San Gimignano wanted to ensure it had a clock as good as the best one in the region (Dohrn-van Rossum, 1996) . The primary impetus for acquiring clocks was that a neighboring city had acquired one. Each community wanted to make sure that it retained its rank in the pecking order.
2
Although the clocks were at first a distant public spectacle, their presence in our everyday lives was greatly increased with successive reductions in their size. They entered our houses as grandfather clocks. Even then they remained somewhat remote and almost monumental in nature. The subsequent scaling down led to the development of table-top 'alarm' clocks that had a more commonplace feel to them. However, it was the arrival of portable clocks that finally took the technology off its pedestal. While ladies wore the portable clocks as ornaments tied to necklaces, belts, and wristbands, 3 gentlemen chose to carry them in their pockets. Once it became a norm to have a clock on one's person all day along, they became a 'part of us' (Kahlert et al., 1986: 14) . As women entered the workforce, wristwatches became the preferred way of wearing timepieces, because of the convenience they offered. Men were not willing to follow suit, however, because bracelets of any sort were considered to be feminine. 4 It was the imperative of modern warfare, particularly the First World War, which finally brought the watch to the male wrist. The quickened pace of mechanized combat did not allow the time necessary to unbutton overcoat and uniform jacket to look at a watch whenever one needed to know the time (Kahlert et al., 1986: 17; Macey, 1980: 30) . 5 Today, it is 'as near as our skin and always in sight, even at night' (Kahlert et al., 1986: 14) .
According to one estimate, by 1700 approximately two percent of white adults in the USA had a clock and about three percent a watch. The ownership of clocks and watches was primarily limited to merchants, professionals, innkeepers and shopkeepers (O'Malley, 1990) . Although the reduction in size made the mass adoption of clocks possible, it was mass production that actually brought it about. In fact the mass production of clocks spawned a whole array of industrial techniques. It gave birth to batch production, interchangeable parts, the use of sub-trades, tooth-and wheel-cutting machines, and many advances in metallurgy and metal-working (Macey, 1980; O'Malley, 1990) . The mass production of clocks brought prices down and made them affordable to mechanics, farmers, artisans and laborers for the first time (O'Malley, 1990) . While the industry-inspired mass production brought the prices down, there was also a strong element of consumer pull. As the workers improved their standard of living, one of the first things they did was to acquire watches. So much so, that they even set up Clock and Watch Clubs to pool resources for the purchase of clocks and watches for winners of weekly lotteries (Levine, 1997; Thompson, 1967) .
As the overall speed and geographical scope of human activity increased with the advent of stagecoach, steamboat, railroad and telegraph, the growing systematization of the society across space required a high level of coordination across ever widening circles of trade and commerce. Although clocks were increasingly reliable, affordable, and obtainable, 'their lack of synchronization rendered any advances in precision to be essentially irrelevant' (Levine, 1997: 63) . There was a sore need for some form of synchronization.
At first, this standardization took place at the regional level. In 1867 Samuel Langley, director of Allegheny observatory, got Western Union to connect the observatory to Pittsburgh. Thereafter he began providing -for a fee -observatory time signals via telegraph lines to the industries in the region. He was in effect selling time. Time had now become a commodity. Soon other companies popped up in other regions of the country offering similar services. Typically, these time signal providers 'offered synchronized systems that linked "master" clocks to "slave" or "controlled" clocks located some distance away' (Levine, 1997: 67) .
The combination of a regional observatory and telegraph that made this regional standardization possible gave rise to new authorities of time. In order for this system to work, time had to be pronounced by a central source. Many prominent thinkers 'favored taking control of time out of the individual's hands and placing it in the care of the scientists and learned men ' (O'Malley, 1990: 64) . The observatories served another purpose. 'For the mill owners, astronomically regulated time shored up the Protestant Ethic with "natural law" ' (O' Malley, 1990: 54) . Once tied to the heavens via astronomy, the factory owner's clocks were on the same plane as the impartial sun.
Soon, there was a proliferation of regional time zones. Before standard time was adopted by railroads in 1883, Indiana had 23 time zones; Illinois, 27; Michigan, 27; and Wisconsin, 39 (Carey, 1989) . While the standardization of time at a regional level helped coordinate regional commerce, there was an increasing need for coordination at the national level as modern transportation and communication technologies integrated the national economy. In particular, railroads pushed for national standard time because of their own operational needs. Carey (1989) thus describes the changeover from local to standard time on 18 November 1883. 6 On that date Chicago, the railroad hub was tied by telegraph to an observatory in Allegheny, Pennsylvania. When it reached one o'clock over the center of the Eastern time zone, the clocks were stopped at noon in Chicago and held for nine minutes and thirty-two seconds until the sun centered on the 90th meridian. Then they started again, with the railroad system now integrated and coordinated through time. (Carey, 1989: 226) This level of coordination could not have been possible without telegraph which 'transported' time at the speed of light. In effect, the telegraph was the networking infrastructure that made the synchronization or 'interconnection' of discrete devices, the timepieces, possible. Today, the Naval observatory in Maryland uses radio waves to disseminate standard time (Carey, 1989) .
Computer
Harvard Mark 1, the mechanical precursor to the electronic computer, weighed five tons and was a 'monumental piece of engineering' (Campbell-Kelly and Aspray, 1996: 72) . ENIAC, the most famous of the early electronic computers, contained 20,000 vacuum tubes and filled a room 30 × 50 feet (Campbell-Kelly and Aspray, 1996) . After the war, when the commercial prospects of computers were first considered, it was widely believed by experts that the total demand for computers will be a few dozen, at most a few hundred machines (Rochlin, 1997) . For the computing pioneers, 'a computer was akin to a wind tunnel: a vital and necessary piece of apparatus, but one whose expense and size limited it to a few installations' (Ceruzzi, 1986: 189) . Even after the computers were transformed from giant mathematical instruments into business dataprocessing machines and manufactured in far greater numbers than anticipated earlier, they retained their monumental quality as bulky mainframes.
While the mainframes gradually reduced in size with every passing year, it was the introduction of minicomputers by Digital Equipment Corporation (DEC) that brought about a revolutionary change in the size and scope of computing. When DEC launched PDP-1 in 1960, people could not believe that a powerful computer could be built for a fifth of the cost of manufacturing a mainframe. The scientists and engineers took to the minicomputer, and its sales grew exponentially over the next decade. Although the minicomputer greatly democratized computing within the scientific and engineering communities, the computer was still far removed from the lives of common people.
It was the invention of the microprocessor in 1971 that finally brought computers close to the everyday lives of ordinary people. Soon the microprocessors were embedded in video games, calculators, ovens and myriad other household appliances. They also helped launch the personal computer. The invention of the personal computer was revolutionary because, unlike appliances with embedded microprocessors, it engendered direct contact with computing technology. At first, it too was a somewhat remote device not unlike the grandfather clock. Then computers became more and more friendly, engaging all the family members. The desktop was followed by a laptop and now we have hand-helds. Furthermore, we have started having microprocessor-based medical implants in our bodies. As they say, this is just the beginning.
While the computers were proliferating as discrete devices, the technology was already being developed to interconnect them. As is widely known, ARPA funded computer-networking projects in the 1960s at a number of research institutions to develop technologies for sharing computing resources between distant locations. 'The ARPANET was not intended as a message system. In the minds of its inventors, the network was intended for resource sharing, period' (Hafner and Lyon, 1996: 189) . In fact, at that time, e-mail was not even in the realm of imagination. It was the often-unauthorized experimentation by the community of computer scientists which evolved around ARPA-funded projects that led to the invention e-mail and other communication technologies.
Once the communications capabilities of computer networks were understood, corporations appropriated networking technology to enhance their operational efficiency. They were employed, as discussed later, to create flexible decentralized organizational structures. Later, with the spread of the Internet, the computer networks became the platform for the now rapidly growing e-commerce. Interestingly, this growth of e-commerce has once again raised questions about time. Experts fear that 'without common clocks and accurate time keeping . . . few people will have faith in deals struck across the net' (SatyamOnline, 2000: 1). Among other things, authentication of the exact time of transaction is necessary for resolving business disputes involving e-commerce.
Accordingly, a number of efforts are currently under way to establish a system of record keeping and authentication of the exact time of Internet transactions. For example, CertifiedTime Inc. is offering a service, called DirectConnect, that 'serves as a trusted third-party agent to deliver legally binding time-setting services that meet the rigorous requirements of ebusinesses and auditors ' (Gold, 2000: 1) . DirectConnect establishes secure connections between the computers of e-commerce companies and federally traceable timeservers and records the time-setting events (Gold, 2000) . In the meanwhile, the British government is pushing a plan that will use Greenwich Electronic Time (GET) as the standard time for the Internet (SatyamOnline, 2000) . Similarly, Swatch, the watchmaker headquartered in Biel, Switzerland, has called for a switch to 'Internet Time' which is based on a new time unit 'beats' (one day is equal to 1000 beats) and Biel Mean Time (BMT) as the datum of reference (Lee and Liebenau, 2000) . These various attempts to develop a system of time-keeping for e-commerce bring to mind the earlier experience with clocks and telegraph.
In general interconnection has radically changed the very nature of the computer. Today, the term 'computer' is a misnomer since networked computers are more akin to communications devices than calculators. In many ways, the computer networks are like mythic clocks since they facilitate coordination within complex organizations and society at large.
Culture of decentralization
The decentralization of a technological system is accompanied by significant cultural changes. As we will see in the following discussion on cultural norms that accompanied the absorption of clocks and computers into the social fabric, they subtly restrain and guide human behavior in ways that facilitate system operation in an environment where there are few formal mechanisms of control.
Clock
Earlier, factory owners would tamper with time while hiding behind impressive-looking clocks. 'Factory bells could be made to ring at will, and their soundings might easily be delayed to wring an extra hour's work out of employees who had no reliable way of measuring time themselves ' (O'Malley, 1990: 39) . Suspicious of factory owners, the workers preferred the impartial sun to their clocks. On occasions, workers collected money and erected clocks in a church so as to counter the factory owners' machinations (O'Malley, 1990) . For the workers, affordable clocks were a godsend as they empowered them vis-a-vis the factory owners. Although they finally had access to the same technology as their employers, their victory was shallow.
For most of human history, whether on a farm or in an artisan's workshop, 'the work pattern was one of alternate bouts of intense labour and of idleness, whenever men were in control of their own lives' (Thompson, 1967: 73) . Industrialization, however, required a more coordinated and thus predictable pattern of work. The workers were therefore whipped into accepting the new logic via fines, inducements and dismissals (Zuboff, 1988) . Ironically, although the mass-produced watches did allow workers to undermine the employer's monopoly over the clock, by this time, they had already lost on a more profound plane: They had bought into the cult of the clock -timetable, schedule and punctuality.
The first generation of factory workers were taught by their masters the importance of time; the second generation formed their short-time committees in the ten-hour movement; the third generation struck for overtime or time-and-ahalf. They had accepted the categories of their employers and learned to fight back within them. They had learned their lesson, that time is money, only too well. (Thompson, 1967: 86) Their defeat was in the fact that they learned their lesson too well. By accepting the dictum that 'time is money' and thereby the 'categories of their employers', they embraced an ideology that made them slaves of the clock and the ideology it represents.
While the factory was the theater in which the time discipline was perfected, it was the school which diffused the 'habit of industry' into the wider society (Thompson, 1967: 84) . Here the students were systematically subjected to the 'micro-penalty of time' (Foucault, 1977: 178) . Once they entered the school gates, the bell and the schedule regulated their every minute.
At the last stroke of the hour, a pupil will ring the bell, and at the first sound of the bell all the pupils will kneel, with their arms crossed and their eyes lowered. When the prayer has been said, the teacher will strike the signal once to indicate that the pupils should get up, a second time as a signal that they should salute Christ, and a third that they should sit down. (Foucault, 1977: 150) Furthermore, in the textbooks, the clocks were presented as 'mechanical embodiments of morality, symbols of eternity and brevity of life' (O' Malley, 1990: 34) . The schools' indoctrination of time-thrift was further reinforced by the priests who railed against wastage of time and the advertisers who celebrated the new morality (Thompson, 1967; Webster and Robins, 1986) . For example, the Electric Signal Clock Company's 1891 catalog proclaimed: 'If there is one virtue that should be cultivated more than any other by him who would succeed in life, it is punctuality: if there is one error to be avoided, it is being behind time' (Levine, 1997: 67) . Soon, punctuality 7 became an issue of morality. Correspondingly, we take care to make sure that our watches are synchronized with the standard time. Today, quite literally, 'the wristwatch is the handcuff of our time' (Sigmund von Radecki quoted in Kahlert et al., 1986: 14) . As Foucault (1977) points out, from an administrative point of view, nothing can be better than having self-policing subjects.
Computer
In the case of the clock, we have the benefit of hindsight and hence are well placed to chart the cultural changes that accompanied its diffusion. The computer, however, is a relatively new technology. While it is difficult to completely decipher the cultural changes accompanying the spread of computers, we do know that a new set of values is being expounded by the powers that be. Just as evangelists of the clock culture celebrated punctuality as a virtue at the advent of industrialization, today the corporate interests extol the virtues of flexibility and teamwork. The modern work ethic celebrates nimbleness, openness to change and entrepreneurship (i.e. learn to live with risk on a continuing basis) and 'soft skills' such as sensitivity that facilitate teamwork (Sennett, 1998: 9) . The employees are taught to work in temporary ad hoc project groups which form and dissolve as organizational needs change.
Consequently, there is little sense of camaraderie, as employees do not develop long-term stake in each other's careers and lives. The resulting lack of personal loyalties, trust and mutual commitment makes employees more manipulable and that enhances organizational flexibility. Also, it keeps the project group focused on the immediate tasks before them since 'detachment and superficial cooperativeness are better armor for dealing with current realities than behavior based on values of loyalty and service' (Sennett, 1998: 25) . In this sterile environment which 'radiates indifference', the group keeps working efficiently even when individuals are fired (Sennett, 1998: 146) . The achievement of short-term organizational objectives becomes the paramount goal which overshadows almost everything else.
The power is exerted via the value system that has become part of the general culture, just as punctuality became a virtue in the early stages of industrialization. Of course, under the new regime, the employees have greater latitude to do what they would like to do and in that sense they are 'empowered'. However, they can act on only those things that their mind can think about. The new value system gives employees flexibility of action in areas that enhance system efficiency and yet restrains other behaviors that would be disruptive. Instead of rules, regulations, procedures and other formal mechanisms of exerting control, modern firms have developed subtle means of control that are as rigorous as the traditional 'visible hierarchy' (Rochlin, 1997: 8) . Thus ostensive decentralization tends to strengthen existing power structures rather than weaken them (Webster and Robins, 1986) .
In sum, while the decentralization of a technological system offers greater functional autonomy for individuals, it is usually accompanied by cultural changes which induce us to adopt patterns of behavior that maintain system integrity in spite of our greater latitude for individual action. The restraints, or the discipline, the system imposes is not so much on our actions as on our thoughts. It is a moot point whether centralized or decentralized systems are better. While centralized systems are rigid, at least the power structure is explicit. In the case of decentralized systems, cultural blinders that guide our thoughts along desirable lines circumvent the flexibility the system offers. Baudrillard gets to the heart of the matter when he asks: 'Why should I go and decentralize myself in France, in the ethnic and the local, which are merely the shreds and vestiges of centrality? ' (1988: 28) .
Process of decentralization
The similarities in the development patterns of the clock and the computer invite conceptualization of the decentralization process at an abstract level. Accordingly, in this section, the story of the clock and the computer is reanalyzed at a higher level of abstraction and an archetypal pattern is distilled from their experience. The resulting model is of considerable heuristic value since it provides a springboard for thinking about the future trajectories of new technologies. The essential elements of the decentralization process are first discussed below and then summarized in Table 1 . If we look at the development patterns of the clock and the computer closely, it is quite evident that they went through three different stages in their development. In this article, these three stages have been labeled as 'monumental technology', 'reduction in size, multiplication and diffusion into social fabric' and 'interconnection'. For each stage, the discussion covers the forces that drive the development of technology, the cultural changes that are fostered, and the level of system harmonization or the scale and tightness of control.
Stage 1: monumental technology
Initially, the technological artifact is large: clock towers and mainframe computers. It has an imposing presence in the public imagination. The main driver of technological development, at this stage, is inter-regional competition. Each region wants to have the biggest 'monument', even when its utility is limited.
Since the geographical reach of the technology is small, coordination and control is limited to a local area. We start seeing the cultivation of new patterns of behavior by the powers that seek to harness the new technology as a coordination and control mechanism. Incentives and punishments are used to induce behavior changes. Overall, the level of system harmonization is loose as the control mechanisms are still crude and the population is resistant to control.
Stage 2: reduction in size, multiplication and diffusion into the social fabric
Gradually, as the technology advances and manufacturers seek to expand markets, there is a reduction in the size of the technological artifacts. Furthermore, the drop in prices due to inter-firm competition and mass production makes the technology affordable to increasing proportions of the society. The widespread diffusion of the technological artifacts across the society creates the technological basis for tighter control.
The culture cultivation process goes beyond explicit (external) incentives and punishments to the generation of internalized control within each individual. The population is basically taught a new set of values, such as punctuality, that furthers system efficiency. This indoctrination not only eliminates resistance but also transforms the population into self-policing subjects. While system harmonization is tighter, it is still local.
Stage 3: interconnection
The logistical problem of fine-tuning coordination among stand-alone pieces makes coordination at a distance difficult. The need to coordinate activity across space induces the development of an interconnection technology. The disparate technological artifacts are now tied into a single interconnected system.
After the indoctrination in Stage 2, the self-policing population is already predisposed to following the system rules. What is missing is the physical means of providing appropriate system cues. The interconnection technology furnishes the physical means of providing system cues and thereby enables the channeling of collective behavior in ways that further system operation.
At each stage, we see a complex co-evolution of the technical artifact and cultural norms that define how the new technology is woven into the social fabric. The control technologies therefore should not be seen merely as technical artifacts but as components of complex socio-technical coordination and control systems. The hardware only provides the physical foundations for coordination. It is the regulative power of cultural norms that induces compliance to system cues.
Conclusion
The decentralization of a technology should be looked at two levels: (1) artifactual, and (2) organizational. On an artifactual level, the decentralization of a technology is not problematic. Quite obviously, the existing know-how to a large degree determines the artifactual nature of a technology. When the craft of making clock components was crude, there was no possibility of manufacturing wristwatches. Technical constraints dictated large clocks. The progressive development of watch-making technology resulted in greater and greater levels of decentralization. Similarly, when the electronic computers were invented, the designers had no choice but to use bulky vacuum tubes. With the coming of transistors and then integrated chips, computers became smaller and smaller. On the other hand, the interconnection of discrete devices, clocks and computers, was not purely a product of technical considerations as it was closely tied to the organizational aspects of the technology.
On an organizational level, after a certain threshold is reached in terms of organizational complexity, centralization is no longer a viable option since a single node cannot coordinate and control the entire system. Here it is the weight of organizational complexity rather than the democratizing impulse which prompts the powers that be to 'empower' their subordinates. Rigid systems, like the former Soviet Union, which fail to make this transition, collapse under the weight of their own organizational complexity.
While the reduction in size and cost of a technology facilitates mass adoption and thereby creates a sense of empowerment, the interconnection process reties the discrete devices together to create a new apparatus for exerting control. This interconnection is established not only by physical means -wires and spectrum -but also via behavioral changes that are brought about through the creation of a new culture. In the case of the clock, although standard time was disseminated via the telegraph network, it was the culture of punctuality that drove individuals to synchronize their watches. Similarly, in the case of computers, although wires and spectrum interconnect computers, it is the culture of flexibility and teamwork that holds networked organizations together. This kind of decentralization is nothing but another form of centralization, one that is less easy to discern.
In the literature, there is a tendency to present centralization and decentralization as two opposing tendencies. This is based on a misunderstanding of these two forces, however. Today, decentralization is taking place within a wider context of centralization. The power structure is interested in neither centralization nor decentralization. These are merely ways of achieving larger goals. In capitalistic societies, this larger goal is to maximize profit. If the system has to decentralize in order to maximize profits, it will do so. Today, there is much celebration of small firms that have popped up all over the place. Mattera observes that 'rather than constituting a flowering of entrepreneurship, they are external departments of the big plants, or, to use the Italian term, a diffused factory' (quoted in Webster and Robins, 1986: 324, emphasis added) . In sum, the term 'decentralization' is a misnomer, for it suggests the opposite of centralization. In reality, it is more a case of the dispersion of the center rather than its removal.
Notes

According to Bolter:
A defining technology develops links, metaphorical or otherwise, with a culture's science, philosophy, or literature; it is always available to serve as a metaphor, example, model, or symbol. A defining technology resembles a magnifying glass, which collects and focuses disparate ideas in a culture into one bright, sometimes piercing ray. (1984: 11) 2. In order to justify these costly undertakings, the argument was often made that they would contribute to the common welfare. City after city described the clock as not only a device of immediate practical utility but also an investment in the future (Dohrn-van Rossum, 1996) . In addition to its emotional appeal, this evocation of the common welfare had a political utility. 'The reference to the common welfare is also an old formula that legitimated public investments against potential objections from special interests, and justified the right to pass the costs on to the general public' (Dohrn-van Rossum, 1996: 143) . In the past, this formula had been used for roads, bridges, fortifications, wells, canals, hospitals and schools. Among these, 'the clock was the "urban investment par excellence", and since it combined practical and symbolic utility the cities usually spared no expense' (Dohrn-van Rossum, 1996: 143) . This argument about investing for the future resonates with what is now happening in the case of information and communication technologies.
3. The fact that the ornamental nature of a woman's watch dominated over its functional utility is evident from the fact that the dial of these watches was set so that its 6-12 axis ran at a right angle to the band.
4. The resistance to wristwatches was pretty deep rooted. So much so that in 1917 Professor Bock of Hamburg articulated the general opinion when he said: 'The idiotic fashion of carrying one's clock on the most restless part of the body, exposed to the most extreme temperature variations, on a bracelet, will, one hopes, soon disappear' (Kahlert et al., 1986: 12) .
5. The other forces that fueled the popularity of wristwatches included sports and modern transportation, both of which required the watch.
6. Although the railroads and other businesses started using standard time in 1883, it did not become official US time until the First World War, when the emergency conditions made the enactment of the necessary legislation possible. This delay was mainly because of fierce resistance from religious groups who were aghast at the idea that humans could superimpose an artificial framework on God's time (Carey 1989) .
7. According to Levine: Not until the seventeenth century did the word 'punctual', which formerly described a person who was a stickler for details of conduct, come to describe someone who arrived exactly at the appointed time. Only a century after that did the word 'punctuality' first appear in the English language as it is used today. (1997: 57).
